GABAergic and glycinergic inhibitory mechanisms in the lamprey respiratory control.
The specific role of gamma-aminobutyric acid (GABA) and glycine receptors in respiratory rhythm generation and pattern formation was investigated in in vitro brainstem preparations from adult lampreys by analyzing the changes in respiratory activity induced by bath application of specific antagonists, agonists, and uptake blockers. GABAA receptor blockade by bicuculline or picrotoxin increased both the frequency and amplitude of respiratory bursts. Similar effects were observed after glycine receptor blockade by strychnine. Combined bath application of bicuculline and strychnine markedly increased the frequency and amplitude of respiratory activity. These responses were associated, especially at the higher concentrations of the two drugs, with the appearance of tonic activity and irregular, high-frequency bursts followed by transient depression of respiratory activity. GABAA and glycine receptor agonists suppressed respiratory activity. These effects were prevented by bath application of the corresponding specific antagonists. GABAB receptor blockade by 2-hydroxysaclofen reduced the respiratory frequency but increased the peak amplitude of respiratory bursts. Activation of GABAB receptors suppressed respiratory activity. These responses were prevented by 2-hydroxysaclofen. Neither GABAC receptor agonist nor antagonist had any effects on respiration. Depression of both the frequency and amplitude of respiratory bursts was induced by blockades of GABA and glycine uptake using, respectively, nipecotic acid and sarcosine. The results suggest that GABA- and glycine-mediated inhibition is not essential for respiratory rhythm generation in the adult lamprey, although it appears to exert potent influences on respiratory activity and to have a role in maintaining a stable and regular breathing pattern.